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7KHFROOHFWLQJDQGWUDQVSRUWRIWKHDVKIURPFRPEXVWLRQFDQEHSHUIRUPHGE\GU\SURFHGXUHIO\LQJDVKLQVPDOO
SURSRUWLRQVDQGLQZDWHU IORZZHWSURFHGXUH7KHFROOHFWHGDVKE\ZHWSURFHGXUHLVGUDLQHGLQWDQNVDQGWKHQLV
VWRUHGLQRSHQHGGXPSV7KHDLUIORZVDUHHQWUDLQLQJWKHILQHSDUWLFOHVRQYHU\ODUJHVXUIDFHV
7KHGXPSDVKUHSUHVHQWVDSROOXWLRQVRXUFHZLWKXQIDYRXUDEOHHIIHFWVRQWKHDPELHQWHQYLURQPHQWDQGLPSRUWDQW
FRQVHTXHQFHVRQKXPDQKHDOWK
7KHJUHDWDPRXQWRIGXPSDVKLVUHF\FOHGLQVPDOOSHUFHQWVVRLQDQ\XWLOL]DWLRQILHOGLVIDYRXUDEOH
7KHUHOHDVHGDVKSDUWLFOHVIURPWKHSRZHUSODQWVKDYHDVLQMXULRXVHIIHFWRQWKHKXPDQKHDOWKVRWKHXWLOL]DWLRQRI
WKHFROOHFWLQJE\ZHWSURFHGXUHPHWKRGLVGHFUHDVLQJWKHLUUHOHDVLQJLQWKHDWPRVSKHUH
&RQFHUQLQJ WKHGHFUHDVHRI WKHKLJKSROOXWLRQGHJUHH LQFLW\RI ,DVV\DUHDZRXOGEH LQYROYHG WKH VSHFLDOLVWV LQ
FLYLO DQG HQYLURQPHQWDO HQJLQHHULQJ DQG WKH PHGLFDO SHUVRQQHO WR KLJKOLJKW WKH LQFUHDVLQJ LQFLGHQFH RI WKH
UHVSLUDWRU\GLVHDVHVDQGWKHXWLOL]DWLRQQHFHVVLW\RIVRPHFROOHFWLQJPHWKRGVDVOHVVLQMXULRXV
,PSOLFDWLRQVRIWKHSRZHUSODQWDVKRQKXPDQKHDOWK
3ROOXWDQWVUHOHDVHGLQWRWKHDWPRVSKHUHIURPWKHWKHUPRFHQWUDOVKDYHDPDMRULPSDFWRQWKHKHDOWKRIWKHJHQHUDO
SRSXODWLRQ:+2DQG(XURSHDQ(QYLURQPHQW$JHQF\HPSKDVL]HV\HDURYHU\HDUWKHKDUPIXOHIIHFWVRQWKHHQWLUH
KXPDQERG\RFXODU VNLQ OXQJDOOHUJLFGLVHDVHV LQFUHDVH ULVNRIGHYHORSLQJFHUWDLQPDOLJQDQFLHVRUQHXURORJLFDO
GLVHDVHVWKHRFFXUUHQFHRIFHUHEUDORUFDUGLDFLQIDUFWLRQDQGODVWEXWQRWOHDVWKDUPIXOHIIHFWVLQFKLOGUHQQRUPDO
OXQJGHYHORSPHQW$OVRWKHSROOXWDQWVLQYROYHGLQDOOHUJLFGLVHDVHDWWKHSDHGLDWULFVDJHVDFWRQLPPDWXUHOXQJVDQG
LPPXQHV\VWHPUHVSLUDWRU\HSLWKHOLXPEHLQJPRUHYXOQHUDEOHDQGXQDEOHWRUHSDLUSURSHUO\
7KHSUHYDOHQFHRIDOOHUJLFGLVRUGHUVKDVFRQVLGHUDEO\LQFUHDVHGRYHUSDVWGHFDGHVDQGLQDWWHPSWWRH[SODLQWKLV
WUHQGKDYHEHHQLVVXHGVHYHUDOK\SRWKHVHVWKHPRVWLPSRUWDQWRIWKHPEHLQJWKHDSSHDUDQFHRIQHZULVNIDFWRUVQR
FRQFHUQLQWKHSDVWQXWULWLRQDORUHQYLURQPHQWDODLUSROOXWLRQ>@5RPDQLDLVFRQVLGHUHGWREHWKHVL[WKLQGXVWULDO
SROOXWHURIWKH(8WKHHQHUJ\VHFWRUFRQWULEXWLQJWRPDMRUGHJUDGDWLRQRIWKHHQYLURQPHQWJHQHUDWLQJDSSUR[LPDWHO\
RISROOXWLQJHPLVVLRQVVLJQLILFDQWDPRXQWVRISDUWLFXODWHVXEVWDQFHVVXOSKXUQLWURJHQVLOLFDR[LGHVR]RQHDQG
KLJKYROXPHVRIZDVWHZDWHUGLVFKDUJHGWRJURXQGOHYHO
3ROOXWDQWVGHVWUR\WKHSK\VLFDOEDUULHUIXQFWLRQRIWKHEURQFKLDOUHVSLUDWRU\HSLWKHOLXPIDFLOLWDWLQJWKHDOOHUJHQV
SHQHWUDWLRQ WKH LQWHUDFWLRQ EHWZHHQ DLU SROOXWDQWV DQG WKH HSLWKHOLXP EHLQJ D FRPSOH[ SKHQRPHQRQ PRVWO\
JHQHWLFDOO\ FRQGLWLRQHG  ,QFUHDVHG SROOHQ DOOHUJLHV HVSHFLDOO\ LQ WKH XUEDQ DUHDV LW VHHPV WR EDVHG DOVR RQ WKH
H[SRVXUH WR DWPRVSKHUH GLVSHUVHG SDUWLFOHV DWWDFKLQJ RI SROOXWDQWV RQ WKH SROOHQ SDUWLFOHVPRGLI\LQJ WKH DOOHUJLF
SRWHQWLDO>@
$LU SROOXWDQWV DUH VXEVWDQFHV ZLWK KDUPIXO HIIHFWV RQ OLYLQJ RUJDQLVP ZLWK LPSOLFDWLRQ IURP LQWUDXWHULQH OLIH
([SRVXUHRISUHJQDQWZRPHQKDVGLIIHUHQWFRQVHTXHQFHVGHSHQGLQJRQWKHVWDJHRIGHYHORSPHQWRIWKHIHWXVDQGFDQ
OHDG WR VSRQWDQHRXV DERUWLRQ GHOD\ LQ LQWUDXWHULQH JURZWK SUHPDWXUH ELUWK DQG ORZ ELUWK ZHLJKW FRQJHQLWDO
PDOIRUPDWLRQRU FHUWDLQ LQMXULHV RI WKH FHQWUDO QHUYRXV V\VWHP UHVSRQVLEOH WR FRJQLWLYH DQGSK\VLFDO LPSDLUPHQWV
$IWHUELUWKDOOW\SHVRISROOXWDQWVPD\DIIHFWWKHUHVSLUDWRU\WUDFWKHDOWKHVSHFLDOO\LIWKHH[SRVXUHRFFXUVLQLQIDQF\
ZKHQWKHJURZWKSURFHVVHVDUHDWWKHPD[LPDOOHYHO>@
3ROOXWDQWVDUHJHQHUDOO\QRQDOOHUJHQLFLQVLGHWKHPEXWPD\IDFLOLWDWHWKHHQWU\RIDLUDOOHUJHQVE\GHVWUXFWLRQVDW
WKH UHVSLUDWRU\ PXFRVD DQG WKURXJK PRGLILFDWLRQV RI PXFRFLOLDU FOHDUDQFH DQG PD\ WULJJHU RU DPSOLI\ FKHPLFDO
PHGLDWRUVV\QWKHVLVSURPRWLQJDQ7KLQIODPPDWRU\FRQGLWLRQVRUPD\EHULVNIDFWRUVIRUHSLJHQHWLFUHVHW
:+2 UHFHQWO\ VWDWHG WKDW WKH HIIHFWV RI SDUWLFXODWHV PDWWHUV RQ KXPDQ KHDOWK RFFXUV DW OHYHOV ZLWK ZKLFK LV
FXUUHQWO\ IDFLQJ WKH ODUJHVWSDUWRIXUEDQDQG UXUDOSRSXODWLRQ WKH LQKDODWLRQRI WKLVPDWWHUVEHLQJ UHVSRQVLEOH IRU
PRUH WKDQGHDWK DQQXDOO\ SULQFLSDOO\ WKURXJKSXOPRQDU\RU FDUGLRYDVFXODU GLVHDVHV FRQWULEXWLQJ DV D ULVN
IDFWRU LQ  OXQJ FDQFHUV ,Q WKH RFFXUUHQFH RI WR[LF DQG DOOHUJLF SKHQRPHQD LQ ZKLFK WKHVH VXEVWDQFHV DUH
LQFULPLQDWHG DQ HVVHQWLDO UROH LV WKH GLPHQVLRQ RI WKH SDUWLFOHV WKRVH EHWZHHQ  ȝP DUH HOLPLQDWHG E\ WKH
PXFRFLODUFOHDUDQFHEXW WKRVHZLWKDGLDPHWHU OHVV WKDQȝPFDQDEVRUE WR[LFSURGXFWVRIFRPEXVWLRQPHWDOV
DOOHUJHQV DQG DUH UHWDLQHG RQ WKH OXQJ SDUHQFK\PD DQG PD\ GHWHUPLQH DOYHRODU LQIODPPDWLRQ FRDJXODELOLW\
PRGLILFDWLRQ DQG UHOHDVH RI IUHH UDGLFDOV  ,Q JHQHUDO WKH DVKHV JUDQXODU\ RI +ROERFD WKHUPRFHQWUDO LV
FKDUDFWHULVHGE\DDGYDQFHGGHJUHHRIILQHQHVVRISDUWLFOHVKDYLQJDGLDPHWHUEHORZȝP
)URP WKHSRLQWRI YLHZRIFKHPLFDOFRPSRVLWLRQDW WKH OHYHORI WKLVDVKSUHGRPLQDQW LV WKH VLOLFD DOXPLQLXP
R[LGHVDQGOHVVVXOSKXUFDOFLXPRUIHUURXVR[LGHV
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([SRVXUH WR VXOSKXUR[LGH FDQ FDXVH DQ LPPHGLDWHEURQFKRFRQVWULFWRU UHVSRQVH DVZHOO LQ KHDOWK\ VXEMHFWV DV
ZHOO LQ DVWKPDWLF SDWLHQWV WKH UHVSRQVH EHLQJ FRQFHQWUDWLRQ GHSHQGHQW DSSHDULQJ DW ORZHU FRQFHQWUDWLRQ LQ
DVWKPDWLFSDWLHQWVFRPSDUDWLYHWRQRQDVWKPDWLFVDQGEHLQJDPSOLILHGE\FRQFRPLWDQWH[SRVXUHWRFROGDLURUR]RQH
>@
3QHXPRFRQLRVLV FKURQLF SXOPRQDU\ UHVWULFWLYH LQWHUVWLWLDO GLVHDVH IUHTXHQWO\ ZLWK SURIHVVLRQDO FKDUDFWHU DUH
GHWHUPLQHG E\ SURORQJHG H[SRVXUH DQG WKH DVSLUDWLRQ LQ WKH UHVSLUDWRU\ WUDFW RI YDULRXV PDWHULDO SDUWLFOHV WKH
LPSRUWDQFH RI WKH OHVLRQV GHSHQGLQJ RQ WKH GXUDWLRQ RI WKH H[SRVXUH WKH FRQFHQWUDWLRQ DQG WKH VL]H DQG WKH
DVVRFLDWLRQZLWKRWKHULUULWDQWVIDFWRUV6LOLFRVLVPD\EHGHWHUPLQHGE\DOYHRODUDVSLUDWLRQRIVLOLFDGLR[LGHZLWKVL]H
EHWZHHQWRȝPEXWXVXDOO\DUHDIIHFWHGSHUVRQVZRUNLQJLQVWRQHTXDUULHVFHPHQWLQGXVWU\RUJODVVLQGXVWU\>@
&HUWDLQSDUWLFXODWHV VXEVWDQFHVFDQ LQWHUDFWZLWK LPPXQH UHVSRQVHV LQH[SRVHGSHUVRQV WKHSDUWLFOHVEDVHGRQ
DOXPLQLXPFDQ VWLPXODWH VHOHFWLYHO\ WKH7K W\SH LPPXQH UHVSRQVHZKLFK LVFKDUDFWHUL]HGE\ ,O ,OSURGXFWLRQ
DQG,J(DQG,J*SURGXFWLRQZLWKLPSOLFDWLRQLQWKHRFFXUUHQFHRIWKHDOOHUJLFSKHQRPHQD$OVRWKHVLOLFDSDUWLFOHV
PD\SURPRWHWKH7KLPPXQHUHVSRQVHDQGWKHUHOHDVHVRI,J(DQG,J*>@
,QDGGLWLRQWRKDUPIXOHIIHFWVRQDTXDWLFHFRV\VWHPWKHVXOSKXUR[LGHVPD\DIIHFWWKHUHVSLUDWRU\WUDFWFDXVLQJDW
LQFUHDVHGFRQFHQWUDWLRQEURQFKLDOLQIODPPDWLRQDQGWKHDJJUDYDWLRQRIFKURQLFSKHQRPHQDDOUHDG\LQVWDOOHGVXFK
WKRVH IURP EURQFKLDO DVWKPD RU  FKURQLF REVWUXFWLYH GLVHDVHV ZLWK LPSRUWDQW LPSOLFDWLRQ LQ WKHUDSHXWLFDOO\
PDQDJHPHQWRI WKHVHGLVHDVHV([SRVXUH WRVXOSKXUSDUWLFOHVPD\FDXVHPLQLPDORFXODU ORFDOHIIHFWVEXWFDQDOVR
LQFUHDVHWKHVHQVLWLYLW\WRUHVSLUDWRU\WUDFWLQIHFWLRQV>@
/XQJ FDQFHU EHFDPH LQ WKH HQGRI WKH;;FHQWXU\RQHRI WKHPDLQ FDXVHVRI GHDWK LQ WKHZRUOG VRPHRI WKH
LQYROYHG ULVN IDFWRU FDQ EH KRZHYHU SUHYHQW $OWKRXJK WKH JHQHWLF EDVLV LV YHU\ LPSRUWDQW LQ WKH RFFXUUHQFH RI
SXOPRQDU\ WXPRXUV DQG WKH IDFW WKDW VPRNH DQG WKH WREDFFR H[SRVXUH LV WKH OHDGLQJ ULVN IDFWRUV RI WKHVHGLVHDVH
PL[HGFRPSOH[HVEHWZHHQSDUWLFXODWHVPDWHUVDQGRWKHUDLUSROOXWDQWVFDQEHFRQVLGHUWRKDYHDUHDOFDUFLQRJHQHWLF
HIIHFW >@$LU SROOXWLRQ LV QRW RQO\ LQYROYHG LQ OXQJ FDQFHU LQWHUQDWLRQDO VWXGLHV XQGHUOLQLQJ WKH LQYROYHPHQW LQ
EODGGHUDQGGLJHVWLYHWUDFWWXPRXUV
5HFHQWO\SXEOLVKHGPHWDDQDO\VHVVKRZVWKDWDWWKHLQWHUQDWLRQDOOHYHODUHDQLPSRUWDQWLQFUHDVHRIOXQJWXPRXUV
LQFLGHQFHDQGKHDUWIDLOXUHFRUUHODWHGZLWKDLUSROOXWLRQH[SRVXUHWRVPDOOPDWHULDOSDUWLFOHVFDQEHLQYROYHGLQWKH
DSSHDUDQFHRIDQ\ W\SHRI OXQJFDQFHUEXWPRUH IUHTXHQWO\ LQ WKHRFFXUUHQFHRIDGHQRFDUFLQRPDV >@6KRXOGEH
WDNHQLQWRDFFRXQWRIWKHIDFWWKDWWKHPHDVXUHPHQWOHYHORIRQHVLQJOHSROOXWDQWGRHVQRWEULQJHQRXJKGDWDRQWKH
FRPELQHGDFWLRQDOO WKHUHOHDVHGSDUWLFOHV IURPSRZHUSODQWVRU WKHDFWLRQZLWKVRPHRWKHUHQYLURQPHQWDO IDFWRUV
IURPWKHJHRJUDSKLFDODUHD
&KDUDFWHULVWLFVRIWKHDVKHVFURSSHGE\ZHWSURFHGXUHIURP+ROERFD,DVV\SRZHUSODQW
,QWKH%XLOGLQJ0DWHULDOV/DERUDWRU\'HSDUWPHQWRI&RQFUHWH0DWHULDOV7HFKQRORJ\DQG0DQDJHPHQWIURPWKH
)DFXOW\RI&LYLO(QJLQHHULQJDQG%XLOGLQJ6HUYLFHVVRPHVWXGLHVRQWKHSRZHUSODQWDVKHVZHUHSHUIRUPHGDQGRQ
WKHUHF\FOLQJSRVVLELOLWLHVLQFRQVWUXFWLRQ
*HQHUDOFKDUDFWHULVWLFV
7KHPDWHULDOLVSUHVHQWLQJDVDSRZGHU\IRUPKDYLQJDOLJKWJUH\FRORXUDQGDYDULDEOHKXPLGLW\WKDWLVGHFUHDVLQJ
IURPWKHVXUIDFHWRWKHGHSRVLW
&KHPLFDOFRPSRVLWLRQ
%\FRDOVEXUQLQJLQWKHDVKDQHOHPHQWVVHULHVLVFRQFHQWUDWLQJWKDWHQWHUVLQWRGLIIHUHQWFRPELQDWLRQVRUR[LGHV
PL[WXUHV
)RU WKHDVKHVREWDLQHGIURPWDU WKHFRPSRVLWLRQ WKHFRPSRVLWLRQVDUHSUHVHQWLQJDVLJQLILFDQWGLIIHUHQFHRI WKH
R[LGHVFRQWDLQLQJH[FHSWLQJWKHFDOFLXPR[LGHWKDWH[LVWVLQJUHDWDPRXQWLQWKHOLJQLWH
&DQ EH REVHUYH WKDW QHDU WKH PDLQ FRPSRQHQWV 6L2 )H2 &D2 DQG 62 WKH DVKHV FRQWDLQ VHFRQGDU\
FRPSRQHQWV1D2.2)H27L232DQGUDUHHOHPHQWVLQUHODWLYHVPDOODPRXQWVFDOOHG³WUDFHHOHPHQWV´
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7KH DVKHV FDQ KDYH YDULDEOH R[LGLF FRPSRVLWLRQ )XQFWLRQ RI WKH 6L2 DQG$O2 UDWLR DQG WKH&D2 DQG 62
DPRXQWVWKHDVKHVFDQEHFODVVLILHGLQIRXUFODVVHV
x $OXPLQRVLOLFHRXVDVKHV
x 6XOSKRFDOFLFDVKHV
x 6LOLFRDOLPLQRXVDVKHV
x &DOFLFDVKHV

*HQHUDOO\WKHDOXPLQDVLOLFHRXVDVKHVDQGVLOLFRDOLPLQRXVDVKHVDUHIRUPHGIURPWKHWDU¶VFRPEXVWLRQDQGWKH
VXOSKDFDOFLFDVKHVIURPWKHOLJQLWH¶VFRPEXVWLRQ
7DEOH&KHPLFDOFRPSRVLWLRQ
1R &KHPLFDOFRPSRQHQW 'HWHUPLQDWLRQPHWKRG 2EWDLQHGYDOXHV
   $YHUDJH
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